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Background of The u^nt i - 

The present invention relates «, * . 

t 09e t her ana raedical ins e ^ ^ n : DD f ° r .'° ini ^ "~™ 

nts for applying such means> 
The joining of tissue is of critic ■• 

ana surgical treatments The ln "°"a„ce in meaical 

of fascia, various ore, I " 30i " ea "» te «»- 

,k. . various organs, muscle, skin ana the like t 
the past, tissues have been" 1oin»* k . - In 

of sutures with specific suture h T" 9 V " i0 ° S tyP ° S 
joining of various specif c 1 u 9 ^ ** the 
-tallic fasteners ^l^^l^'' 
staples for the joining of skin T 

Priate instruments havl been e^el^'^t".^ ™- 
inoluaing those of the intestine anTotn gaT 

:::: c' £ i::: n ::: ::r t r e - tryin9 - ^ - 

- either absorb ^ZZT^^ 

materials. Patents which aescribe various^ 

fasteners are 0 .s. Patents A.^^.^ *"* 

coils upon itself ana may be pic" SUtUr6 " hiCh 

to clamp that tubular ^V HT^Tl ' ^ 
itself to the aesirea degree to It k W ° Una 
tightness. A related , I ^ deStred 

Patent 3.73s" IT " in 0... 
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Though the above-described fasteners are satisfactory for 
many different end uses, there has not been developed a 
single configured fastener that can be used with virtually 
any tissue, whether skin f fascia, muscle, organ, or the 
like, in order to have a suitable fastener that can be 
used in all end uses, it must provide hemostatis without 
necrosis; that is, it must hold the tissue together and 
stop bleeding without killing tissue. The fastener should 
be usable with a wide variety of tissues; i.e., tissue of 
various thickness as well as tissue of various strength. 
The fastener should be simple to place and be placeable 
with consistency. Each fastener should be placed in the 
same manner providing the sane degree of tension in 
closing as other fasteners. Furthermore, the fastener 
should be simple and economical to manufacture. 

Ttie present invention provides a new type of fastener which may 
be used on various types of tissues. The fastener is 
simple in construction and economical to manufacture. The 
fastener is easy to place and each fastener can be placed 
in a consistent manner because of its simple design. The 
new fastener will hold various types of tissue and tissue 
configurations together preventing blood loss and 
providing hemostasis without causing undue trauma or 
necrosis. 

Summary Of The Present Invention 

The fastener of the present invention is of unitary con- 
struction and may be used to join animal or human tissue. 
The fastener has a generally cylindrical shape with a pair 
of free ends. The free ends of the fastener are disposed 
laterally to form a split ring, m certain embodiments of 
the present invention, the fastener nay comprise a 
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plurality of e»if n j..- , 

co„ ti „ uoo y s ^titx t:r joined * > 

from one another. i„ oth ., e " ds spaced laterally 

inve„ tlon the fa^^TJ*? 1 -"*- - *b. present 

5 another but are laterall , ""^ ™ 

another. »»*«»»y disposed with respect to one 

*e new fastener nay be aonl i»* k 
, —f • The fastener may 1« J "'"^ of instru- 

" Piece of material pref J 3 "datively straight 

Point at one end. ^ *" ^ to a -ry f l„ e 
forming member ana a driver" "'T^ * 
forming member is offset fr™ ^ ° £ the curv e° 

attache, to the ^IZTl^lZT ~ 
fastener is driven bv th. „ • " Ver - Th * straight 
forming member "'J™" '"-ugh the curved 

of the fastener is iimnea adV"" ** 

3omed. te the ed rr: r ussue <° *• 

Pointed end engages the ' el.. Erected so the 

» i* oontinued to be dr ven „ * ^"^ "a — * 

through the tissue. As " rCUUr oonflguration 

itself to form a ring « top £ t ^ ^ °" 
-gaged is brought togethe ^ th " "~ °- 

accomplished a number of times to , *** "* 

« loops engaging the tissue r PlUMl "rented 

- instrument Itself Way have a LT^? ^"""a"*' *• 
»ed to approximate the tissue J^r/" 011 oe 
fastener then formed as described "* 0,6 
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Present invention; ^ ^ 3 fas tener of the 

^re 2 is a view in perspective of the * 

Figure 1; r the fastener of 
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Figure 3 is a front view of another embodiment of the 
unitary fastener of the present invention; 

Figure 4 is a view in perspective showing one type of 
5 instrument for applying the fasteners of the present 
invenionj 

Figure 5 is an enlarged close-up view in perspective of 
the forming end of the instrument depicted in Figure 4; 

10 

Figure 6 is a view in perspective showing the forming end 
depicted in Figure. 5 in a position to place a fastener 
into tissue; 

15 Figure 7 is a cross-sectional view of another type of 
instrument which may be used to apply the unitary 
fasteners of the present invention; 

Figure 8 is a cross-sectional view of the portion of a 
20 very specific type of instrument which may be used to 

apply the fasteners of the present invention to intestinal 
tissue. 

Detailed Description Of The Drawings 

25 

Referring to the drawings , in Figure 1 there is shown a 
single loop forming the unitary fastener 15 of the present 
invention. The body 16 of the loop is circular in shape 
and as more clearly shown in Figure 2 the free ends 17 and 

30 18 of the fastener are spaced laterally from one another. 
The spacing of the free ends of the loop may be varied as 
to lateral offset (a) and overlap (b) • The general 
configuration of the loop may also be varied; i.e. , 
circular, oval r ellipsoidal , etc. One end 19 of the 

35 fastener is sharpened to a fine point to aid in tissue 
penetration. 



ETH 571 



-5- 0121362 

in Figure 3 there is shown another embodiment of the 
fastener of the present invention. The fastener 20 

oprxses a pl ur al ity of ioops 21 which a re ^ 
with the free ends 22 and 23 spaced lateraUy fron one 
another, one of the free ends of the fastener is 

rusTtnisY P ° int ^ t0 " SSU * 

TO use this fastener, the pointed end 24 of the fastener 

" inserted through one side of the tissue to he '112* 

This action is continued a plurality or tin.es cau i *e 

fastener as it passes through the tissue to join the 

tissue along a longitudinal line. 

An instrument for applying the fasteners of the present 
invents is depicted in p iqure 4. In tMs ^ ^ 
instrument 30 has a configuration similer to that of a 
hypodermic syringe with an applying he ad 31 in the form of 
an elongated member 32 having a curved end 33 The 

unformed fasteners 34 of the present invention. The 
unformed fasteners have a straight configuration 
preferably with a pointed end. The hypodermic body 36 
includes an appropriate pusher 37 which through an 
appropriate driver (not shown) will push one ' £ the 
straight fasteners down the elongated head Thi. ,■ 
Clearly depicted in P i 9ur e 5 which is an enla ged view o" 
the head of the applying instrument depicted in F, 
the hypodermic-type instrument is meancT car^T * * 
Plurality of fasteners, it selects a fastener 40, which is 
in a straight configuration, from the carrying area end a 

straight fastener down the hollow tub e head 42 to the 
curved op en tlp 43 . The ena of ^ 

t be e d at :r U T h fr ™ «* the hollow 

tube head 42. This offset causes the pointed end of the 

fastener to be offset or laterally spaced from the 
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trailing end as the fastener is placed. As more clearly 
shown in Figure s. the curved tip 43 is placed adjacent 
the tissue 44 to be joined with the tissue approximated. 
The pusher continues to force the fastener out the curved 
tip through the tissue curving the member as it passes 
through the tissue. 

in Figure 7 there is shown a cross-sectional view of a 
portion of an instrument showing one technique for 
providing for a plurality of fasteners to be disposed one 
after the other in a suitable forming head, m this 
embodiment,. the hypodermic type instrument 50 is used and 
a plurality of unformed fasteners 51 is provided tc the 
hollow tube applying head 52 through a spring loaded 
magazine 53. The driver 54 pushes fasteners down the 
hollow tube to the curved pointed open head 55. The 
driver places the front fastener and is withdrawn to 
accept another straight fastener in the line. 

It should be appreciated that on placing the fasteners, 
once the fastener is curved to some minimum curvature, on 
continuing to push the fastener it will continue to follow 
that curvature; hence, you only need to curve the 
fastener from about 10« to 100° with the appropriate 
instrument head and the fastener will continue to follow 
the desired curvature. The tightness of the curvature 

of the T! " *• CadiUS ° f ° UrVatUre at ^ fc --g head 
of the instrument and the sideways offset by the tip 
angle, J * 

Figure 8 shows a cross-sectional view of a specific type 
of instrument which is an intraluminal stapling device 60 
and depicts the manner in which *»■ new fastener may be 
used with such a device. The straight unformed fastener 
61 is held m one end 62 of the intraluminal stapler and 
the opposite end 63 of the intraluminal stapler carries a 
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curved w 64. T he tissue to be joined is placed 

the e case the , tU ° inStCUnent endS " a " d " - is -o~»y 

through the tissue to be joined and a 9 ainst the ciroular 

danoe with the present invention and join the tissue. 

AS nay be appreciated, the sise of the loop may be varied 
over wide ranges depending upon the tissue that is de" red 
to be coined. F » r t„ermore. the diameter of the fastener 
nay be varied over wide ranges again depending on the 
tissue it is desired to join. 

It is preferred that the fasteners of the present 

ZTZT,r ae £r ° n " etalUC MterU1 ™* - "Sinless 
steel, tantalum, titanium, and the like though in certain 

instances if the plastic material is flexibll enoug t 
the lt c be fomea into a ^^^^ ^ 

that circu ar shape, pl astic materials nay also be use 
Bioiogically absorbabie materials may also be considered 
for use in maMng the fasteners of the present invention. 

sTeriu!ed Cal " PreSent ™* «- 

sterilized. The metallic fasteners of the present 

invention may be sterilised by heat, radiation, ethylene 
oxide, or the like. - y " iene 



The instruments used in placing the fasteners of the 
present invention may either place a single fastener or 
30 nay place multiple fasteners. Th e instructs ty be 
reusable; that is, they may accept cartridges of the 
fasteners and the instrument itself reusable or the 
instrument itself may be totally disposable as is the case 
with various types of surgical staplers 
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Having now described the present invention and the manner 
in which it nay be carried out, it should be appreciated 
that various modifications may be nade without departing 
from the spirit and scope of the present invention. 
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What Is C3 aimed Is : 

1. A sterile, surgical, unitary fastener for joining 
animal or human tissue, said fastener comprising a loop 

5 having a pair of free ends with the free ends of said loop 
being disposed laterally with respect to one another. 

2. A unitary fastener according to Claim 1 wherein the 
free ends abut each other. 

10 

3. A fastener according to Claim 1 cr claim 2 vharedn ths 
loop has a generally circular shape. 

4. The fastener according to Claim 1 wherein the fastener 
15 comprises a plurality of loops connected to each other. 

5. A fastener according to any one of claims 1 to 4 wherein 
at least one free end has a sharpened point. 

20 6. A fastener according to any one of claims 1 to 5 wherein 
•the fastener is made of stainless steel. ' 

7. A method for joining tissue comprising approximating ' 
the tissue to be joined, inserting one end of a fastener 

25 through the approximated tissue, simultaneously forming 

said fastener into a generally circular shape while said • 
fastener is being inserted through the tissue, and further 
simultaneously disposing said inserted end of said 
fastener laterally from the opposite end of said 

30 fastener while said fastener is being formed. 

0. A method according to Claim 7 wherein the fastener is 
formed into a plurality of connected generally circular 
shapes. 
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9- An instrument for aoclvi^ , 

* ni . . WJ-ying a unitary fastener for 

Doming tissue together said * 

s er ' said fastener comprisinq a lo™ 

havina a V instrument comprising a forming head 

navmg a curved offset end **** 

stra(ohf . t C end ' feed nea ns for feeding a 

straight fastener blank to said * nr . - ^ . 

for drivinq said hi 9 he3<3 ' drive raeans 

10. An instrument according to Claim 9 wherein **, 

Q ff. of „ « , 3 wnerein the curved 

offset end has a sharpened point. 
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